Abstract 23 The high lignocellulolytic activity displayed by the soft-rot fungus P. purpurogenum 24 has made it a target for the study of novel lignocellulolytic enzymes. We have 25 obtained a reference genome of 36.2Mb of non-redundant sequence (11,057 26 protein-coding genes). The 49 largest scaffolds cover 90% of the assembly, and 27 CEGMA analysis reveals that our assembly covers most if not all all protein-coding 28 genes. RNASeq was performed and 93.1% of the reads aligned within the 29 assembled genome. These data, plus the independent sequencing of a set of 30 genes of lignocellulose-degrading enzymes, validate the quality of the genome 31 sequence. P. purpurogenum shows a higher number of proteins with CAZy motifs, 32 transcription factors and transporters as compared to other sequenced Penicillia. 41 Lignocellulose is by far the most abundant renewable resource on earth, and it 42 represents a highly valuable source of raw material for different industrial 43 processes, among them the production of second-generation biofuels such as 44 bioethanol (Ragauskas et al. 2006 ). Lignocellulose contains several 45 polysaccharides, mainly cellulose, hemicelluloses and pectin. Hydrolysis of these 46 polysaccharides can be achieved chemically or enzymatically, the second method 47 Fungi are the preferred sources of lignocellulolytic enzymes. Among them, 62 the genera Trichoderma (Merino and Cherry 2007) and Aspergillus (Kang et al. 63 2004) have been the subject of detailed studies and several of their enzymes have 64 been used for industrial applications. Less well known are the enzymes from 65 Penicillia. However, several members of this genus have been reported to be good in raw material processing. 80 In this article we provide a genome sequence for this Penicillium generated 81 using a joint approach involving second and third generation sequencing 116 Finally, the assembly process was validated using CEGMA (Parra et al. Talaromyces genera, sequences were downloaded for marker genes BenA, 240 CaMand RPB2 (β-tubulin, calmodulin and RNA polymerase II second largest 241 subunit, respectively) (Table S2 ). This set of sequences was used to perform a 242 Blast search against P. purpurogenum genes. (Table S3) resulting in an estimated genome size of 21.2 Mb. We attribute this discrepancy to 274 a lack of resolution of the larger chromosomes by pulse field electrophoresis. 275 The scaffolding with PacBio reads incremented the scaffold N50 fourfold in 276 relation to the high-coverage using only Illumina reads ( Table 1 ). The genome was 277 assembled with the highest sequence coverage and it is, to our knowledge, the first 278 Penicillium assembled with PacBio technology. 279 CEGMA analyses (Table S1 ) indicate that 99.6% of the 248 ultra-conserved 280 core eukaryotic genes are present in the assembled genome, and 98.4% of them 281 were considered complete; in addition, our CEGMA numbers are in agreement with 282 respect to the reference fungal genomes (Table S1) 296 One hundred and eleven transposable elements were identified which 297 masked another 0.2% (76 Kb) of the genome. 3.8 Mb were thus masked, 298 representing a 10% of the assembled genome, which is consistent with the 299 estimated repeat percentage from the kmer analysis. 300 The ab-initio gene predictors rendered 33,544 gene models. A total of 301 1,642,820 non-redundant consolidated proteins from UniProt were mapped against 302 our gene models, identifying a total of 10,811 unique homologous proteins. This 303 set gave 16,764 hits against the whole genome with GeneBlast. 12,559 gene 304 models were obtained with GeneWise using proteins as evidence. Using 305 EVidenceModeler and PASA, 11,057 consolidated genes were found (Table 2) . 306 These predicted gene sequences account for 59% of the P. purpurogenum 307 genome, with an average gene length of 2,105 bp. On average, each gene 308 contains 3.3 exons and 2.2 introns ( Table 2) . Comparison of gene models between 309 the chosen fungal genomes (Table S1) shows that our genome has on average 310 larger genes and transcripts. This is explained by the annotation of UTR-tails with 311 PASA and the absence of UTR-tails annotations on the reference fungal genomes. 312 No significant difference on the average protein length, number of exons and 313 average intron length is observed when comparing genomes, supporting the 314 aforementioned observation. 315 A total of 9,585 genes (87%) were confirmed by at least 10 reads from 316 RNASeq data, indicating that our gene models are well supported and in 317 agreement with transcriptome data. 318 Out of the 11,057 genes predicted, 94% (10,422) were successfully 319 annotated (Table S4 ) using standard functional protein databases. We were able to 320 assign InterPro Number, GO Numbers and CAZy IDs to 80%, 63% and 8% of the 321 gene models (Table S4 ), respectively. Figure S2 shows a uniqueness for genes related to glycolipid transport, 348 Krebs cycle, proteolysis, metabolism of L-arabinose and stress response. 349 In Figure S3 we compare the functional profile of Ascomycota genomes 350 using InterPro domains. We observe that P. purpurogenum has, on average, lower biomass. The overrepresented terms suggest that P. purpurogenum is more 360 specialized in the transport of elements across the cellular membrane (IPR016196 361 and IPR005828). This is a signal that the fungus has a stronger performance in the secretion of extracellular proteins and import of extracellular sugars. In addition, it 363 is interesting that P. purpurogenum has an elevated number of proteins with 364 IPR011050 domain, a domain associated to pectin lyases; this is consistent with 365 the good growth of the fungus when cultivated on rich pectin carbon sources such 366 as sugar beet pulp. 367 The differences in the number of genes related to transcription factors, 368 pectin lyases and glycoside hydrolases, with respect to the average found in 369 Ascomycota genomes, suggest that P. purpurogenum is an interesting model to 370 explore novel mechanics for biodegradation of lignocellulose and its regulation. 371 To provide further insight into the aforementioned capacity of P. 372 purpurogenum for biodegradation of lignocellulosic compounds, we compared the 373 Ascomycota genomes using the Carbohydrate-ActiveEnZymes classification 374 system. The CAZy family diversity per genome is shown in Figure S4 (the raw data 375 of putative predicted CAZYmes utilized to construct Figure S4 have not been 376 included in the article due to their excessive length. They are available from the 377 authors upon request). There is no great difference in terms of CAZy family 378 numbers among the Ascomycota genomes as shown in Figure S5 (a large core of 379 129 CAZy families is shared by all Ascomycota genomes). However, Figure S6 380 shows that the number of genes related to each CAZy family varies among the 381 genomes. Thus, we may conclude that the performance for biodegradation of 382 lignocellulose may be more related to gene dosage than to differences in family 383 diversity, and in this respect P. purpurogenum presents a higher potential than the 384 other fungi analyzed. (Table S2 ). It has been 412 previously suggested that these genes are well suited as markers for the 413 identification of Penicillium species (Visagie et al. 2014) . We found that for these 414 three markers, P. purpurogenum MYA-38 had the highest identity with sequences 415 from Penicillium species, although no exact match was found. The closest match 416 was with P. ochrochloron with an average identity of 98.6%. These findings support 417 the classification of our fungus as a Penicillium. 
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